Murine glypican-4 gene structure and expression; Sp1 and Sp3 play a major role in glypican-4 expression in 3T3-F442A cells.
In this report we describe the genomic organization of the mouse glypican-4 (Gpc4), an analysis of its promoter and its transcriptional regulation in the 3T3-F442A adipocyte cell line. The Gpc4 gene consists of nine exons separated by eight introns. A series of deletion mutants and 4391 bp of the 5'-flanking region were cloned into pGL3-BASIC upstream of the luciferase reporter gene and transfected into 3T3-F442A adipocytes. Analysis of a 4.3-kb DNA fragment at the 5'-flanking region of this gene revealed that the Gpc4 promoter is a TATA-less promoter with a large cluster of GC boxes. Competitive electrophoretic mobility shift and supershift assays identified a cluster of nine functional GC boxes binding Sp1 and Sp3 in this region. Transactivation experiments in insect cells showed that both Sp1 and Sp3 are major activators of the Gpc4 promoter. Gpc4 is expressed in adipocytes where its expression is highest in confluent 3T3-F442A adipoblasts and decreases dramatically as cells differentiate. Sp protein analyses demonstrated a major decrease in Sp3 protein in differentiated adipocytes as compared to undifferentiated adipoblasts. These experiments show that Gpc4 is developmentally regulated in 3T3-F442A adipocytes and suggest that Sp transcription factors play a significant role in the regulated expression of Gpc4.